When an intense laser beam is tuned in the transparency region of a generic nonlinear crystal, three components of second (SH) and third (TH) harmonic beams are generated: one backward, in reflection and two forward, in transmission. The first transmitted SH component comes from the homogeneous solution of the nonlinear equations and travels with the group velocity and the absorption coefficient according to material dispersion at the harmonic wavelength. The second component has its origin in the inhomogeneous solution of the nonlinear equation and it propagates into the material with the same phase velocity and absorption coefficient as the fundamental beam, regardless of the dispersion at the harmonic frequency. It is trapped and dragged along in the same direction as the pump and it is known as "phase locked" (PL) harmonic component. These two different components of the SH can only be distinguished when they are induced with short pulses and far from the usual phase-matching condition [1] . These theoretical predictions were experimentally validated first by the measurement of the two forward SH components in transparent materials [2] . Later, it was demonstrated that phase and group velocity locking leads to the inhibition of linear absorption of the harmonics, when the pump is tuned to a transparency region and the harmonics well below the absorption edge of the nonlinear material. As a result, the inhomogeneous SH and TH components propagate inside the material under conditions of strong absorption, in the opaque region of the spectrum. [3, 4] In spite of these few theoretical and experimental studies, there is still a lack of fundamental knowledge regarding the harmonic generation under these unusual conditions. In previous works, no study of the polarization dependence of the PL component was performed, as only bulk contributions were considered in the simulations. In this work we study in detail the generation of the PL second and third harmonic generation in the opaque region of GaAs, combining measurements in reflection and in transmission. Our aim is to infer the different mechanisms leading to harmonic generation and identify different surface and bulk nonlinear sources. The study of the polarization dependence of the generated radiation can differentiate and yield information on the relative contributions of each of these mechanisms. We contrast our experimental results with numerical simulations, using a hydrodynamic model that accounts for all salient aspects of the dynamics, including surface and bulk generated harmonic components. In the figure below we display the dielectric constant of GaAs (a) and the SH efficiencies in transmission: simulation results (b) and experimental results (c). Finally, we show that the surface-generated SH components can be more intense than bulk-generated SH signals. Although the PL harmonic generation has a very low efficiency, especially below the absorption edge, harmonic generation in absorbing materials can be useful for realizing coherent sources and becomes especially interesting because of the many potential applications that semiconductors find in optical technology.
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